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NIITSUMA eT Al.
Remote infections (RI) can occur at various sites after surgery, 5 such as the respiratory and urinary tracts, as well as drain infection, and include antibiotic-associated diarrhea and catheter-related bloodstream infection. 12 In certain cases, RI can be associated with antimicrobial-resistant (AMR) bacterial infection and colonization, which have become an increasingly significant problem, with increased global incidence and emergence among communityacquired infections. 9, [13] [14] [15] [16] Therefore, investigation of the prevalence of RI as well as AMR bacterial infections and colonization is important for better understanding of this global problem.
Herein, we present the results of the Japan Postoperative
Infectious Complications Survey in 2015 (JPICS-15), which examined the incidences and types of PI after digestive surgery. We also determined the rates of specific PI, including SSI and RI as well as AMR bacterial infections and colonization. Confirmation of bacterial infection was based on the isolation of bacteria from specimens with inflammatory findings of high fever and elevated white blood cell counts and C-reactive protein levels, whereas bacterial colonization was defined as the presence of low-volume bacteria, such as more than 1+ by qualitative analysis, in the absence of any inflammatory findings. Among all PI, 93 (13.2%) were overlapping infections ( Table 2 ).
| ME THODS

| RE SULTS
The most common overlapping infections were incisional and organ/ space SSI, which were detected in 30 (4.2%) patients.
Data on AMR bacterial infection and colonization are shown in Figure 3 . VRE and MDR-GN were not isolated during the study period. Infections with AMR bacteria were detected in 81 patients, which included 1.2% of patients after digestive surgery and 11.5%
of PI.
In this survey, there was a total of 20 deaths (0.3%), including three (1.1%) in esophageal surgery, six (0.6%) in gastrointestinal surgery, six (0.3%) in colorectal surgery, two (0.4%) in liver surgery, one (0.3%) in pancreatic surgery, and two (1.4%) in surgery for acute peritonitis. Comorbid PI occurred in 19 (95%) of the patients, which included two incisional SSI, 10 organ/space SSI, seven RTI, one UTI, one antibiotic-associated diarrhea, two catheter-related bloodstream infections, and two bacteremia of unknown origin.
AMR bacteria were isolated from five patients (one CD colitis, two MRSA, and two ESBL-producing Enterobacteriaceae).
| D ISCUSS I ON
The JPICS-15 survey, which included data from 6582 patients with SSI, RI, and AMR bacterial infections and colonization, aimed to identify the current status of PI after digestive surgery in Japan. In summary, the PI rate was 10.7%, whereas the rates of SSI and RI were 8.9% and 3.7%, respectively. Of all PI, 13.2% were overlapping infections, with the most common types being incisional and organ/ space SSI, which were detected in 4.2% of patients. AMR bacterial infections occurred in 1.2% of patients who underwent digestive surgery and constituted 11.5% of all PI. Conversely, the rate of AMR bacterial colonization was 0.3% in the entire survey cohort.
Surgical site infection is among the most common complications after surgery, 2 with an incidence rate ranging from 4.0% to 24% depending on the series. [3] [4] [5] [6] [7] [8] [9] [10] According to a national survey conducted in Japan, the incidence of SSI during the period from 2007 to 2016 was 9.6%. 18 Further analysis showed that the incidence rates of SSI Remote infections are important for patient management after surgery. However, no study has yet analyzed the incidence of postoperative RI in detail. In the present survey, the incidence of RI was lower than that reported by studies conducted in other countries, [35] [36] [37] [38] We also analyzed overlapping PI. The most common postoperative overlapping infections were incisional and organ/space SSI.
Therefore, the most important problem regarding the prevention of PI is reducing the incidences of incisional and organ/space SSI. There are several strategies that surgeons can implement to prevent SSI. 39, 40 Antimicrobial-resistant bacterial infection and colonization, especially after surgery, is a major global clinical problem that is expected to continue to increase in parallel with the increase in the elderly population. The AMR bacterial infection rates in the present rate. 42 Conversely, MRSA infections were reported in 0.9% of patients after colorectal surgery, 43 whereas the frequency of ESBL was significantly increased among the community-acquired infections. 44 A UK surveillance study reported that the rate of ESBL was significantly increased from 11.5% in 2007 to 15.4% in 2012 and the rates of ESBL in RTI and UTI were significantly increased from 11.9% to 14.7% and from 9.4% to 16.6%, respectively, among patients receiving intensive care. 44 Several studies from other countries also found that the rates of VRE were significantly increased. 45 For example, a UK surveillance study reported that the incidence of SSI as a result of VRE had significantly increased from 0.9% in 2007 to 5.2% in 2016 and the rates of VRE in UTI and bloodstream infections had significantly increased from 2.9% to 9.9% and from 5.9% to 16.7%, respectively, among patients receiving intensive care. 45, 46 Meanwhile, the rate of AMR bacterial colonization was lower than that reported in previous studies, with only 0.3% of the patients affected. 9, 15, 16 This is the first report to examine AMR bacterial colonization after digestive surgery; however, the effect of AMR bacterial colonization on outcomes remains unknown. AMR bacterial infection is reportedly associated with a longer duration of hospitalization as well as increased medical costs. 43 TA B L E 3 (Continued) patient condition and contamination status, could not be evaluated.
Third, the observation period of the present survey was shorter than those of previous surveys and was limited until discharge or 30 days after surgery; thus, readmission cases for PI were not included.
Finally, patient distribution was dependent on open surgery or on endoscopic surgery, which differed, especially for esophageal surgery, hepato-biliary-pancreatic surgery, and surgery for acute peritonitis.
This situation may have been influenced by the incidence of postoperative SSI and RI. However, the main focus of this survey was to identify the actual factors underlying the occurrence of SSI, RI, and AMR infection and colonization after digestive surgery in Japan.
In conclusion, PI, including SSI and RI, in patients after digestive surgery, as well as the incidence of AMR bacterial infection and colonization, were evaluated. Periodic survey of PI, including AMR bacterial surveillance, is necessary for a detailed evaluation of nosocomial infections. Future multicenter prospective randomized control trials based on this surveillance will be useful for a detailed evaluation of PI.
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